Other Angle Relationships
in Circles

Goals - Use angles formed by tangents and chords to solve
problems in geometry.
- Use angles formed by lines that intersect a circle to
solve problems.

THEOREM 10.12

If a tangent and a chord intersect at a B
point on a circle, then the measure of

each angle formed is one half the measure
of its intercepted arc.

_ 1 _1
m,él—2 , m.42~2

Finding an Angle Measure

In the diagram below, KL is tangent to the circle. Find m/ZKLM.

m/KLM = mMJL

4x = (12x — 100)

x = 12x — 100

100 = X

(12x — 100)°

= X
Answer m/KLM = ( . )° = °

-

€@ checkpoint Complete the following exercise.

1. QR is tangent to the circle. (8x +32)° P
Find mZQRS.
Q
5
N "
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THEOREM 10.13

If two chords intersect in the interior of a D
circle, then the measure of each angle is< i =
one half the ~of the measures of the ‘
arcs intercepted by the angle and its B
vertical angle.

THEOREM 10.14

If a tangent and a secant, B
two tangents, or two secants A
intersect in the exterior of a
circle, then the measure of c
the angle formed is one half
measures of the intercepted 20— -
arcs.
P W/'\X_a
3
4
Q
3 4
m/2 = Ym —m ) ms/3=Ym —-m )
2V ——— — 2V — e ‘

m/1 = 321-(m +m ), ms2 = %(m +m )

m Measure of an Angle Formed by Two Chords

Find the value of x. F G
Solution S
X° = %(m + m ) Apply Theorem 10.13. 150°
. H
x* = 5( °+ __°)  Substitute. o

X = Simplify.
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Using Theorem 10.14

.

Find the value of x.

Solution
a. m/ZLKP

o

1
AE(____

%(ml_/IVTI\\I = mITD;) Apply Theorem 10.14.

.
=5(_ )

b. x = %(mfﬁ — mRS)

)

= ) Substitute.

Multiply each side by 2.

Solve for x.

Apply Theorem 10.14.
Substitute.

Subtract.

Multiply.

O Checkpoint Find the value of x.

p. 8
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NAME DATE PERIOD

Study Guide

| V

/

4 (Hl

Secant-Tangent Angles )

You can find the measures of angles formed by secants and
tangents by using the following theorems.

e If a secant-tangent angle has its vertex outside a circle, then its
degree measure is one-half the difference of the degree measures of
the intercepted arcs.

» If a secant-tangent angle has its vertex on a circle, then its degree
measure is one-half the degree measure of the intercepted arc.

* The degree measure of a tangent-tangent angle is one-half the
difference of the degree measures of the intercepted arcs.

Find the measure of each angle. Assume segments that
appear to be tangent are tangent.

1. mz1 2. m/2 3. m~3

Ny 4

155°
4. m/4 5. ms5 6. m~£6
4 \y 1202
145°
240° 266°
5

7. m/ 7 8. m«s8 9. m/9

260° 4 4
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Secant-Tangent Angles
Find the measure of each angle. Assume segments that appear to be tangent are tangent.

1. 21 2. L2 3. LABC
110°
‘ B
70° A
m» 230°
N 3
4. /3 5. 24 6. L XYZ
b X
Z
1 ‘ Y
120°
| 160°
7. L5 8. 26 9. LCDE
D E
100°
10. 27 11. L TUY 12. 28

T 90° 2
) U : 8
) \/
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Study Guide \

\ A N ;
104 1l gy,

A

Secant Angles

A line that intersects a circle in exactly two points is called a
secant of the circle. You can find the measures of angles formed
by secants and tangents by using the following theorems.

e If a secant angle has its vertex inside a circle, then its degree
measure is one-half the sum of the degree measures of the arcs
intercepted by the angle and its vertical angle.

» If a secant angle has its vertex outside a circle, then its degree
measure is one-half the difference of the degree measures of the
intercepted arcs.

Example: Find the measure of £ MPN.
You can use the last theorem above.

m. MPN = %(mMN — mRS)

=1 _
=oedi=10)

_1
= 2(16) or 8

Find the measure of each numbered angle.

1. 2. 3. e
52°
40° 100°
134° 3
~———~

®_80°

In each circle, find the value of x.
4, <t 5.

<>

X°

148°

(A
’\
7
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Skills Practice

Secant Angles |V 1T [ler

Find each measure.
1. n~- EFB 2. mL ABC

o/

5. msCED
2g° B
C
24°
D
8. m§Q\
R
) 2~
w 0

DATE_____ PERIOD _

1

3. m.LPM

Find the value of x in each circle. Then find the given measure.

10. mBC 11. mHG
A g 46 F
YA N
B
e (7x + 3)°
C
© Glencoe/McGraw-Hill 596

12. mJL

(6x + 2)°
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LESSON

NAME Date

Practice A

For use with pages 621-627

Find the measure of 2 1.

1 128°
270"

5. 6.
33<@ 131° 1150@ 97°
7. 8. 9.
By . —
/ ” .» 138°
—

66° 7
Tzu \/

Write an equation that can be used to solve for x. Then solve the equation for x.

10. 1. 105 12.

13. 14.
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